































































































































































































































































































































































































SF6[ ]i = X SF6[ ]IS + 1− X( ) SF6[ ]BW 	 	 	 	 	 	 	 (1)	
with	X	being	the	fraction	of	injected	solution	in	the	extracted	water	sample.	The	expected	DIC	and	14C	values	
due	to	pure	mixing	was	then	determined	from	
	 	 	 	 	 	 	 (2)	
and	




DICmix = X ⋅DICIS + (1− X) ⋅DICBW

















































































I	 175	 4.8	x	106	 2.33	x	10-8	 none	 16.17	 0.82	
3.85	
(@20°C)	





























Sample	 08HAA02	 09HAA16	 08HAA01	
Sampling	date	 1	July	2008	 19	May	2009	 1	July	2008	
Temperature	°C	 19.0	 15.5	 32.3	
pH	at	20	±2	°C	 8.87	 8.79	
9.43	
O2	(mmol/L)	 0.057	 0.011	 0.037	
Alkalinity	(meq/kg)	 1.91	 1.45	 1.91	
F	(mmol/L)	 0.014	 0.013	 0.026	








































619	 1	 4.94E-05	 1.51E-09	 2.44E-12	
	
9.24	 1.54	
	 	 	621	 2	
	
1.54E-09	
	 	 	 	 	 	 	623	 3	 4.98E-05	 1.45E-09	
	 	
9.32	 1.5	
	 	 	629	 6	 5.05E-05	 1.62E-09	 4.34E-11	
	
9.38	 1.47	 0.3119	 0.0008	 0.001377	
643	 13	 5.15E-05	 1.56E-09	
	 	
9.27	 1.54	 1.328	 0.002	 0.006584	
651	 16	 5.15E-05	 2.09E-09	 4.52E-10	
	
8.98	 1.87	
	 	 	655	 18	
	
1.90E-09	
	 	 	 	 	 	 	661	 21	 5.14E-05	 1.70E-09	 6.58E-11	
	






	 	 	667	 24	 5.14E-05	 2.10E-09	 4.70E-10	
	
7.46	 2.53	
	 	 	669	 25	 5.14E-05	 2.41E-09	 7.75E-10	
	
7.27	 2.63	 8.4908	 0.0119	 0.06685	
679	 31	 5.23E-05	 3.18E-09	 1.48E-09	
	
6.93	 3.18	





	 	 	687	 35	 5.36E-05	 3.09E-09	 1.31E-09	
	
6.98	 2.97	 9.0563	 0.0217	 0.08001	
693	 38	 5.43E-05	 3.35E-09	 1.52E-09	
	
6.91	 3.26	 10.8941	 0.0516	 0.10575	
699	 42	 5.54E-05	 3.26E-09	 1.36E-09	
	
6.81	 3.6	 9.8633	 0.0338	 0.09663	
703	 44	 5.46E-05	 3.16E-09	 1.31E-09	
	
6.79	 3.63	 9.2766	 0.0647	 0.08921	
705	 48	 5.00E-05	 3.52E-09	 1.97E-09	
	




	 	 	 	 	 	 	715	 51	 4.92E-05	 3.27E-09	 1.78E-09	
	
6.57	 4.39	 9.908	 0.0758	 0.10749	
721	 56	 4.90E-05	 4.05E-09	 2.57E-09	
	
6.64	 4.18	 10.9666	 0.0696	 0.11732	
723	 59	 4.90E-05	 3.34E-09	 1.86E-09	
	
6.68	 4.03	
	 	 	733	 64	 4.88E-05	 4.24E-09	 2.78E-09	
	
6.81	 3.65	 11.1269	 0.0637	 0.10968	
741	 71	 4.86E-05	 3.36E-09	 1.91E-09	
	
7.06	 3.19	 10.3135	 0.0805	 0.09608	
747	 78	 4.85E-05	 3.47E-09	 2.03E-09	
	
7.22	 3.07	 10.963	 0.089	 0.09488	
753	 84	 4.83E-05	 2.99E-09	 1.55E-09	
	
7.63	 2.74	 10.963	 0.089	 0.09488	
763	 92	 5.03E-05	 3.21E-09	 1.65E-09	
	
7.92	 2.61	 11.2236	 0.1119	 0.08778	
775	 111	 5.51E-05	 3.28E-09	 1.40E-09	
	
8.65	 2.32	 9.0533	 0.052	 0.06502	
777	 115	 4.96E-05	 2.81E-09	 1.30E-09	
	
8.92	 2.15	
	 	 	781	 118	 4.90E-05	 2.56E-09	 1.08E-09	
	
8.92	 2.31	
	 	 	783	 122	 4.85E-05	 3.12E-09	 1.67E-09	
	
8.76	 2.22	 8.0588	 0.0616	 0.05473	
785	 127	 4.74E-05	 3.04E-09	 1.66E-09	
	
8.81	 2.24	
	 	 	787	 129	 4.70E-05	 3.52E-09	 2.16E-09	
	
8.76	 2.22	
	 	 	789	 136	 4.57E-05	 3.49E-09	 2.21E-09	
	
8.82	 2.27	 8.6288	 0.0795	 0.05938	
793	 139	 4.50E-05	 3.41E-09	 2.17E-09	
	
8.78	 2.3	
	 	 	797	 147	 4.29E-05	 3.53E-09	 2.41E-09	
	
8.68	 2.43	
	 	 	801	 148	 4.29E-05	 4.42E-09	 3.30E-09	
	




	 	 	 	 	 	 	813	 156	 4.16E-05	 4.22E-09	 3.17E-09	 2.66E-11	 7.36	 3	 8.0027	 0.0593	 0.06998	
819	 161	 4.18E-05	 4.15E-09	 3.09E-09	 2.18E-11	 8.11	 2.55	





	 	 	831	 168	 4.00E-05	 4.37E-09	 3.40E-09	 2.35E-11	 8.36	 2.57	 8.4363	 0.0521	 0.06516	
833	 169	 3.90E-05	 4.37E-09	 3.45E-09	 2.14E-11	 8.33	 2.55	
	 	 	841	 183	 3.78E-05	 4.50E-09	 3.64E-09	 3.09E-11	 7.87	 2.75	 7.769	 0.0512	 0.0628	
847	 204	 3.64E-05	 5.43E-09	 4.64E-09	 4.09E-11	 7.07	 3.31	
	 	 	849	 213	 3.60E-05	 5.78E-09	 5.01E-09	 3.49E-11	 7.50	 2.98	
	 	 	850	 218	 3.56E-05	 5.81E-09	 5.06E-09	 2.75E-11	 7.93	 2.82	
	 	 	851	 225	 3.51E-05	 6.23E-09	 5.50E-09	 2.65E-11	 8.19	 2.77	
	 	 	853	 234	 3.42E-05	 6.87E-09	 6.17E-09	 2.36E-11	 7.56	 2.84	 7.9298	 0.0512	 0.06267	
855	 245	 3.37E-05	 6.90E-09	 6.22E-09	 2.01E-11	 8.29	 2.66	
	 	 	857	 252	 3.34E-05	 7.42E-09	 6.76E-09	 2.35E-11	 8.30	 2.64	
	 	 	858	 259	 3.34E-05	 7.84E-09	 7.18E-09	 2.08E-11	 8.36	 2.57	
	 	 	859	 266	 3.26E-05	 7.94E-09	 7.32E-09	 2.20E-11	
	 	
7.4848	 0.0776	 0.06051	
860	 273	 3.21E-05	 7.69E-09	 7.08E-09	 1.95E-11	 8.40	 2.59	
	 	 	861	 280	 3.09E-05	 8.42E-09	 7.86E-09	 2.45E-11	 8.26	 2.63	
	 	 	863	 296	 3.00E-05	 8.92E-09	 8.39E-09	 2.46E-11	 8.31	 2.61	 8.4791	 0.0742	 0.06498	
865	 308	 2.94E-05	 9.09E-09	 8.58E-09	 2.42E-11	 8.30	 2.61	
	 	 	869	 322	 2.92E-05	 9.15E-09	 8.66E-09	 2.35E-11	 8.31	 2.51	 8.3668	 0.0657	 0.06009	
873	 332	 2.88E-05	 9.65E-09	 9.17E-09	 2.56E-11	 8.41	 2.45	
	 	 	875	 350	 2.88E-05	 9.79E-09	 9.31E-09	 2.96E-11	 8.73	 2.37	
	 	 	877	 367	 2.69E-05	 1.03E-08	 9.88E-09	 3.77E-11	 8.58	 2.68	
	 	 	879	 386	 2.47E-05	 9.72E-09	 9.37E-09	 4.88E-11	 8.57	 2.67	
	 	 	881	 406	 2.31E-05	 1.10E-08	 1.07E-08	 5.81E-11	 8.20	 2.83	
	 	 	883	 423	 2.33E-05	 9.94E-09	 9.63E-09	 5.65E-11	 8.45	 2.54	
	 	 	881	 436	 2.26E-05	 9.03E-09	 8.75E-09	 4.87E-11	 8.76	 2.39	
	 	 	889	 444	 2.15E-05	 8.77E-09	 8.52E-09	 6.30E-11	 8.93	 2.4	
	 	 	893	 449	 2.17E-05	 8.93E-09	 8.67E-09	 5.92E-11	 8.76	 2.43	
	 	 	895	 454	 2.15E-05	 8.65E-09	 8.40E-09	 5.52E-11	
	 	 	 	 	897	 470	 2.13E-05	 8.07E-09	 7.82E-09	 5.76E-11	 8.81	 2.35	
	 	 	901	 477	 2.09E-05	 8.90E-09	 8.66E-09	
	
8.91	 2.32	
	 	 	905	 484	 2.05E-05	 8.93E-09	 8.70E-09	
	
8.95	 2.28	
	 	 	907	 491	 1.92E-05	 7.07E-09	 6.87E-09	
	
8.94	 2.41	 7.5505	 0.0467	 0.05559	
909	 498	 1.92E-05	 9.10E-09	 8.91E-09	
	
8.94	 2.34	


























Figure S1. X-ray tracers of sample 2013-5 and 2013-6 taken from the submersible 
pump. The two broad peaks are from the cap protecting the sample from further 




Figure S2. Overview SEM images and EDX maps of material from sample 2013-6. 
(A) SEM image. (B) EDX map of are shown in SEM image A. The maps for Ca, Fe 










Figure S3. SEM images and EDX maps of fractured flake from a sample collected 
inside the submersible pump. (A) SEM image of the fractured flake mounted upright 
so that the internal regions of the material could be imaged. Fractured region, where 
the material interfaced with the pump surface and the direction of mineral growth is 
indicated. (B) EDX maps of area shown in SEM image A. The maps for Ca, Fe and Si 
has been overlain the SEM image, whereas the maps for C and O are presented 
individually. The location of two generations of calcite have been indicated based on 
the frequency of Fe- and Si-rich material.  
